Application of Hansen solubility parameters for understanding and prediction of drug distribution in microspheres.
In an emulsion solvent extraction/evaporation process for the preparation of microspheres the employed solvents have a tremendous influence on the characteristics of the resulting particles. Nevertheless the solvent selection is often based on empirical data rather than on calculated values. The purpose of this investigation was to use the concept of solubility parameters for interpretation and improved understanding of solvent effects in the process of microparticle preparation. Partial solubility parameters of 3-{2-[4-(6-Fluor-1,2-benzisoxazol-3-yl)piperidino]ethyl}-2-methyl-6,7,8,9-tetrahydro-4H-pyrido[1,2-a]pyrimidin-4-on, which was used as a model drug, were determined experimentally using an extended Hansen regression model. Poly(lactide-co-glycolide) microparticles were prepared with an emulsion solvent removal process employing methylene chloride and its mixtures with benzyl alcohol and n-butanol. It could be shown, that the encapsulation efficiency was influenced by the change of the solvent composition during the extraction process. Furthermore the solvent selection had an essential influence on the morphological state of the drug and it could be shown and explained, that by a decrease of the dissolving power a completely amorphous product was obtained.